Protective effect of carbon monoxide-releasing compounds in ischemia-induced acute renal failure.
Heme oxygenase (HO) induction has been demonstrated to be beneficial in limiting the extent of cellular damage after ischemia-induced acute renal failure (ARF). Because increased HO activity is associated with the production of carbon monoxide (CO) as well as the potent antioxidant bilirubin, it is unclear which of the two is of greater importance in the protective effects of HO induction. The purpose of this study was to determine the protective role of CO alone in ischemia-induced ARF. Bilateral clamping of the renal pedicle for 40 min was associated with a ninefold increase in the levels of plasma creatinine 24 h after reperfusion as compared with normal plasma creatinine levels; however, administration of CO donor compounds tricarbonyldichlororuthenium(II) dimer, ([Ru(CO)(3)Cl(2)](2), 10 mg/kg) or tricarbonylchloro(glycinato)ruthenium(II) ([Ru(CO)(3)Cl(glycinate)], (CORM-3) 1 h before the onset of ischemia significantly decreased the levels of plasma creatinine 24 h after reperfusion as compared with vehicle-treated mice. Surprising, treatment with the CO donors was associated with an increase in HO activity 24 h after ischemia. For determining whether the protective effects of the CO donors were due to CO or HO-1 induction, experiments were performed in which HO was inhibited before administration of the CO donors. Pretreatment with the HO inhibitor had no effect on the level of plasma creatinine 24 h after reperfusion after treatment with the CO donor compounds. These results suggest that CO itself may be protective and limit renal damage in ischemia induced ARF.